ANALYSIS AND SIMULATION IN DESIGN OF ROBOT CELLS
Therefore, in order to study these systems, detailed simulation models are usually built in traditional simulation languages, or using physical models (Godziela 1986. Diesch and Malstrom 19851, primarily to study the material handling system and its interaction with other system components.
This paper concerns the study of a relatively simple manufacturing cell consisting of three grinding machines and a gauge served by a dual-bridge overhead gantry robot.
Only one part type is served in the system and the only sources of variability are the random breakdowns of the grinding machine, a slight error in the gauge's measurements, and, for each part, a 0.2% probability that it will be out of specification.
All processing times, travel times, loading time, etc. are deterministic. An attempt is made to balance the system and predict its throughput using an analytic model. Then the system is simulated in detail.
If the simulation corresponds to the results of the analytic model, then there is reason to hope that analytic models may be as useful in initial design of flexible manufacturing systems as they are for other systems.
The simulation is built using Smalltalkto illustrate the advantages that object-oriented simulation has for this sort of modeling.
A ROBOT CELL
The manufacturing cell under study is sketched in Figure  1 . The diagrams in Figure  2 indicate routes along which the robots move and the exact locations of the points they visit. There is a dlagrar for each of the two scenarios that are to be studied. 
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